Abstract. Inverted pendulum control system is a complex, nonlinear, unstable system. This design on the basis of studying the law of motion of the inverted pendulum, build its trajectory mathematical model, using MATLAB simulation analysis. Based on mathematical modeling and simulation, according this build the system hardware circuit, after several times debug, can realize stable rotary and stand. Using K60 micro controller combined with PID algorithm to drive hollow cup motor rotate, according to the feedback information of the sensor, adjusting stand pendulum by PD algorithm, adjusting motor speed by PI algorithm. Using double circuit PD/PI control scheme realizes the rotating arm swinging angle and position closed loop control at the same time.
M rotating arm the torque of the swing rod is rotated, R is the length of rotation.
In the inertial system of S1, the rotating arm is
Among them, J1 is the moment of inertia of the rotary arm shaft (including the inertia of the motor shaft, F1 friction coefficient corresponding to the M1 is the quality of the rotating arm, rotating arm to L1 is the centre of the shaft distance [7] [8] . θ1 rotating arm and the vertical line of the M0 motor output torque angle:
Km, Ke respectively for the motor torque coefficient and the counter electromotive force coefficient, to add the control voltage on the motor, M12 for the swing rod on the rotating arm of the torque. Simultaneous (1) -(4), eliminating the intermediate variable M12, and bringing the M0 into the system, the nonlinear model is obtained:
（5）
By using the method combined, can get all the mechanical parameter values into equation (5) the above formula (5), order 
The system is unstable, and is completely controllable and observable. So we can design a controller based on state feedback system of pole configuration, so that the system can be stable in a neighborhood of the origin. The inverted pendulum device without directly measuring the angular velocity of the device, we adopt the angle difference approximation. In view of measurement, hardware and software using the filtering method. After pole placement design, the state feedback matrix is obtained. This group of parameters in the system for real-time control, the control effect of Fig. 3 , shown in Fig. 4 . From the above we can know that the inverted pendulum system is not stable but can control the system.
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Hardware Circuit and Program Design
Hardware Design of the System. The hardware of the system is mainly composed of four parts, namely, the power part, the main control part, the motor drive part and the man-machine interactive part. One of the most important is the motor drive part, detailed features are as follows:
Motor Drive Part. Motor driven by double BTS7970, it is high power H bridge drive. We use two pieces of BTS7970B to form a complete full bridge drive current up to 70A, and the use of SCM and coupler isolation. It can be very good to achieve the motor forward, reverse, energy consumption brake.
System Software Design. PID algorithm: After the construction of mathematical model, the model of the final use of the simplified model of the pendulum rod encoder and motor encoder of the double loop feedback system, using the classic PID control algorithm, the completion of the control of the inverted pendulum system [9] . PID control algorithm for the corresponding:
For the control of output in μ0 for initial deviation is zero mu, e (T) as the regulator input function, i.e. the deviation to quantitative and output, Kp is proportional gain, Ti is integral time constant, Td is differential time constant. The function can be divided into three parts, which are proportional control, integral control and differential system. The core controller is a discrete component, which needs to be approximated by the difference equation:
Type T for the sampling period; K for sampling serial number; E (k) and E (k-1) were the first k-1 and K sub control cycle of the deviation, integrated above a few, can be a business point of the equation:
Test Results
Test method: when the pendulum hangs in the natural state, the external pull up the pendulum to the position of 165 DEG, the external force is withdrawn, the start control rotary arm, measuring pendulum keep the inverted state time, and the measurement of rotation angle of the rotating arm. 
Summary
Through theoretical derivation and Simulation of MATLAB in the early completion of the possibility of inverted pendulum model in theory, through the hardware circuit design and software programming, to complete the physical production [10] . And after repeated testing and debugging, the final completion of the stability of the inverted pendulum system, the realization of the two level inverted pendulum system theory and real production.
